AIM The purpose of this systematic review was to provide an up-to-date global overview of the separate prevalences of motor and cognitive delays and cerebral palsy (CP) in very preterm (VPT) and very-low-birthweight (VLBW) infants.
It is estimated that preterm birth occurs in 11.1% of all worldwide deliveries, of which 10% are very preterm (VPT) infants (28-31wks gestational age) and 5% extremely preterm (EPT) (<28wks gestational age). This represents almost 15 million infants annually and the number keeps rising.
1,2 Such trends could be explained by enhanced reproductive technology, which is commonly associated with multiple gestations, increased age of the mother, and changes in clinical practice as an increase in Caesarean sections before term age. 3 With the more prevalent use of antenatal steroids, surfactants, advanced ventilator techniques, and a drastic reduction in postnatal steroid use over the past two decades, 4 not only have survival rates of VPT, especially EPT, infants increased, but neonatal morbidity has also decreased. 5, 6 Furthermore, the frequency and severity of adverse outcomes seem to be related to a decreased gestational age, birthweight, and structural brain changes. [7] [8] [9] At present, a considerable number of infants born before 25 weeks gestational age do survive. Nevertheless, fewer than half of those infants survive without neurodevelopmental impairment around 2 years corrected age (20% for infants born at 22-24wks' gestation, 10 and 34-48.5% for infants born at 22-26wks' gestation). [11] [12] [13] Proportionally, the prevalence of EPT is low; however, on the basis of their high rate of mortality and morbidity, this may affect the overall impairment rates in the wider VPT population group.
A wide range of neurodevelopmental outcomes of infants born EPT and VPT have been described in the literature; however, just a few articles have provided unified data through a global meta-analysis. 7, [14] [15] [16] Neurodevelopmental outcomes, often defined as a combination of cognitive delays, motor delays, cerebral palsy (CP), blindness, and/or hearing impairment, have been the historical results of interest as they are the most commonly reported disabilities of infants born preterm. A recent meta-analysis by Blencowe et al. 14 was based on articles with a median birth year of 2000 or later and estimated that worldwide 52% and 24% of EPT and VPT infants respectively develop a certain degree of neurodevelopmental impairment. Yet this provides no detailed information on specific outcomes. In the past decade, two meta-analyses provided data on separate outcomes. One was performed by Mwaniki et al., 16 which included articles from 1966 until 2011. They reported a median prevalence for CP and motor, cognitive, and overall neurodevelopmental impairment in 11.6%, 18.9%, 20.7%, and 27.9% of infants born preterm respectively (<37wks gestational age). The other meta-analysis was performed by Oskoui et al., 15 which featured articles published from 1985 until 2011; they revealed that the pooled prevalence of CP was 14.5% and 11.2% in infants born EPT and VPT respectively.
On the basis of continuous advances in obstetric and neonatal care, which has affected the morbidities and neurodevelopmental outcomes of those VPT or very-lowbirthweight (VLBW) infants, it is important to collect and unify recent data. Accurate prognostic information is valuable for clinicians and families who are exposed to VPT infants or those with a VLBW, as well as for benchmarking hospitals. The purpose of this systematic review is to provide an up-to-date overview of the separate prevalences of motor and cognitive delay and CP in relation to gestational age and birthweight.
METHOD Search strategy
This systematic review was performed in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. 17 A systematic literature search was conducted with the Embase, MEDLINE, Web of Science, and CINAHL databases in August 2016. The search strategy comprised free keywords combined with Medical Subject Headings (MeSH) terms or Emtree terms, as detailed in Appendix S1 (online supporting information). Searches were restricted to English, French, or Dutch publications (i.e. languages understood by the review authors) and strictly human studies. Only consecutive cohort studies (prospective and retrospective) investigating and reporting the prevalence of CP and motor or cognitive outcomes from 18 months, or if started earlier going up to at least 20 months, until the age of 6 years of VPT or VLBW infants were included. The participants had to be born within the past decade (2006 or after, or at least two-thirds of the total cohort born after 2006) and before 32 weeks gestational age (or mean gestational age <30.5wks), and/or have a VLBW (<1500g). Follow-ups had to be performed in at least 50 eligible infants by professionals. Outcomes based exclusively on questionnaires for parents or parental interviews were excluded. We also decided to dismiss studies with only outcomes for working memory, language, behaviour, or executive functioning. If different papers were based on the same cohort, only the article representing the largest population or reporting most data was retained. The titles and abstracts of the studies were screened by two authors (AP and CVdB) to identify all potentially eligible studies. Full texts of the remaining articles were read and assessed thoroughly to exclude articles that did not meet our inclusion criteria. Any discrepancy in the suitability for inclusion of a study was resolved by discussion among the authors. A flowchart, summarizing the article selection process and the reasons for exclusion, is presented in Figure 1 .
Quality assessment
Each study was evaluated by two independent authors (AP and CVdB) for methodological quality. As only cohort studies were included, the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies was used for all studies. A total score was generated by summation of all criteria that were fulfilled and this score was transformed into a percentage. The limit to be included in the meta-analytic review was set at 50%. The results are found in Appendix S2 (online supporting information).
Data extraction and processing
Study characteristics (see Appendix S3, online supporting information) and outcome measurements of each included article were collected using our data extraction form, which included (1) first author, year of publication, country, neonatal death rate, and prevalences of active neonatal care; (2) participant characteristics (birth year, inclusion criteria, mean and range of gestational age and birthweight, exclusion criteria and sample size); (3) outcomes (number of patients at follow-up, mean age at follow-up, outcome measurements, and cut-off values). Outcome measurements were divided into developmental scales, as well as motor and cognitive tests.
Mild delays were considered to be scores between one and two units of standard deviation (SD) and moderate-tosevere delays had a score of two SD below standard norms or the comparison group. If other cut-off values were used, the described criteria were adopted.
Statistical analyses
Prevalence calculations were consistently based on the number of infants with a certain degree of mild or moderate-tosevere delays divided by the total number of infants assessed during the same follow-up period with the same outcome measures. The confidence intervals of the prevalences were calculated by using a logit transformation (with back-transformation). The overall pooled prevalences, with their 95% confidence limits, were estimated with a random-effects model that accounted for between-study heterogeneity. Using a random-effects model allows a higher generalization of the results than a fixed-effects model. 18 Heterogeneity between studies was evaluated with a v 2 test (Cochran Q statistic) and quantified with the I 2 statistic, which represents the percentage of between-study variation that emanates from heterogeneity rather than from chance. A value of 0% indicated no observed heterogeneity, whereas I 2 What this paper adds
• The Bayley Scales of Infant and Toddler Development, Third Edition reported lower pooled prevalences of motor and cognitive delays than the Second Edition.
• The pooled prevalence of cerebral palsy in infants born extremely preterm was reduced compared with previous meta-analyses.
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values greater than or equal to 50% suggested a substantial level of heterogeneity, and a value greater than 75% was interpreted as high heterogeneity. 19 It is known that this test has low power for the purposes of detecting heterogeneity and, therefore, it is advised to use a p value of 0.10 as a cutoff for significance. 19 The potential sources of heterogeneity were investigated by stratification of the studies according to potentially relevant characteristics. Subgroup analyses were performed on the basis of the mean gestational age, mean birthweight, age at follow-up, follow-up ratio, sample size, outcome measures and cut-off values, country income level, and geographical region. The significance threshold was set at 0.05 for variability in terms of prevalences. The prevalence of CP in relation to gestational age and birthweight was evaluated by meta-regression using weighted-linear regression. All statistical analyses were conducted with the Comprehensive Meta-Analysis program (Biostat, Inc., Englewood, NJ, USA), version 3.3.070.
RESULTS

Study selection process
A total of 2478 publications were initially identified (Fig. 1) . After removing duplicates, 1284 citations were excluded on the basis of the screening of titles and abstracts, and 222 citations after detailed assessment of the full text. In total, 44 articles met our inclusion criteria.
Cohort information was carefully verified and 14 studies were excluded as their results were based on the same cohort. Finally, 30 studies were retained for the work featured herein. Study characteristics and population All included articles had a level of evidence B. The quality of the articles varied between 58.3% and 92.3%. No articles were dismissed as a result of the quality assessment.
The characteristics of the included articles are listed in Appendix S2. There were 20 prospective, 20, 21, [23] [24] [25] [26] [29] [30] [31] 33, 34, 37, [40] [41] [42] [44] [45] [46] [47] [48] and 10 retrospective cohort studies. 22, 27, 28, 32, 35, 36, 38, 39, 43, 49 Altogether, 10 293 infants were included for the follow-up, representing different continents. Eleven studies were conducted in Europe, 20, 24, 25, 29, 33, 37, 40, [45] [46] [47] [48] nine in North America, 23, 30, 32, 34, 35, 39, [41] [42] [43] five in Asia, 27, 28, 31, 44, 49 two each in Africa 21, 36 and Oceania, 22, 38 and one in South America. 26 Six articles featured exclusively infants born EPT. 23, 24, [32] [33] [34] 38 Twelve articles used VLBW as an inclusion criterion. 21, [25] [26] [27] [28] 31, [37] [38] [39] 42, 44, 49 Eleven articles reported a study sample with a mean gestational age of less than 28 weeks, 23, 24, 28, 30, [32] [33] [34] [35] 38, 41, 43 and 17 articles between 28 weeks and 32 weeks. [20] [21] [22] 25, 26, 28, 29, 31, 37, 39, 42, [44] [45] [46] [47] [48] [49] Three articles reported no mean gestational age. 27, 36, 40 The mean birthweight was lower than 1000g in 11 articles, 23, 24, 28, [30] [31] [32] 34, 35, 38, 41, 43 and between 1000g and 1501g in 15 studies. [20] [21] [22] 25, 26, 29, 37, 39, 42, [44] [45] [46] [47] [48] [49] Four articles did not report a mean birthweight. 27, 33, 36, 40 Neonatal mortality and active neonatal care and eight articles 20, 29, 33, [37] [38] [39] 44, 46 respectively and varied between 41% and 95% versus 5% and 29%. Only two articles noted specific limitations for active reanimation, which was set at a minimum of 900g in the study by Ballot et al., 21 and a minimum of 26 weeks gestational age in the work of Besnard et al. 22 
Outcome measurements
The length of follow-up varied between 18 months and 5 years 6 months, except for one study where the authors started follow-up at 8 months up to 22 months. 21 Only five articles reported longer-term outcomes, in particular between 3 years and 6 years. 22, 24, 27, 29, 33 The most commonly used outcome measure was the Bayley Scales of Infant Development (BSID and Brunet-L ezine test. 40 The Movement Assessment Battery for Children (M-ABC), 27, 29 as a motor outcome measure, was used in two studies. As cognitive assessment tools, the Wechsler Preschool and Primary Scale of Intelligence Test, Revised 27 and Third Editions, were used. The Amiel-Tison and Hempel neurological examinations were performed in six studies 20, 24, 32, 37, 39, 44 and one study 45 respectively. The remaining investigations featured standard neurological examinations.
Cognitive outcomes Prevalences
Cognitive outcomes were divided into developmental scales with a cognitive subscore and proper cognitive tests.
The cognitive subscore of the BSID was reported in 20 of the included studies. Five studies did not distinguish between any level of delay, 26, 29, 32, 45, 47 and six studies strictly described the prevalence of moderate-to-severe cognitive delay. 23, 30, 33, 35, 43, 49 Age at follow-up varied between 8 months and 3 years, with most evaluating cognitive outcomes around 2 years corrected age.
Overall, few studies 29, 35, 37, 48 described very low prevalences (<5%) of cognitive delay, whereas Rogers et al. 41 reported the highest prevalence, with nearly 70% of those infants demonstrating a cognitive delay.
Three studies reported the outcome of cognitive tests (Wechsler Preschool and Primary Scale of Intelligence Test) at a later age (27mo-5y 6mo; see Table I ). Mild cognitive delay (<1SD), as reported by Keunen et al., 29 was present in 25% of those infants, while moderate-to-severe delay (<2SD) was present in 11.9% to 16.3% of the infants.
27,33
Meta-analysis On the basis of cognitive tests at a later age, only the pooled prevalences of moderate-to-severe delay could be calculated. This was estimated at 14.7% (95% CI 10.9-19.5, I 2 =46.99, p=0.170), on the basis of just two studies.
Subgroup analysis Table II summarizes the prevalence rate calculations and 95% CIs based on mean birthweight and gestational age for the cognitive score of the developmental scales. The prevalence of overall cognitive delay increased with a decreasing mean gestational age, although this was not found to be statistically significant (p=0.305). The estimated pooled prevalence of cognitive delay was higher in infants born EPT than infants born VPT, at 29 
=94.32, p=0.368).
Moderate-to-severe cognitive delay was also found to be higher in EPT and ELBW infants than VPT and VLBW infants. Other subgroup analyses are represented in Table III . Sample sizes and follow-up ratios were not significant moderators for prevalence variability, whereas geographical region, country income, and age at follow-up were observed to be significant. Table IV offers a summary of the pooled prevalences by different outcome measures and the cut-off values used. The results indicate that studies making use of the BSID-II are associated with reports of higher, but not statistically significant (p=0.104), overall cognitive delay prevalence compared with the Bayley-III, when using the same standard cut-off values.
Motor outcomes Prevalences
Motor outcomes were divided into developmental scales with a motor (sub)score and proper motor tests at a preschool age. Five studies 26, 29, 32, 45, 47 did not discriminate between any level of delay, and another four studies just described the prevalence of moderate-to-severe motor delay. 23, 30, 33, 35 Most of the articles reported motor outcomes at approximately 2 years corrected age. The prevalence of motor delays, based on developmental tests, varied considerably between the included studies. Moderate-to-severe delays were observed to be less than 5% in four of 17 studies, 31, 35, 42, 48 and reached as high as 34% in the work of Rogers et al., 41 where higher cut-off values for the motor scale of the Bayley-III were applied.
The prevalence of motor delays evaluated with the M-ABC increased until 33% or 40% at the age of 5 to 5 years 6 months, investigated by Howe et al. 27 and Keunen et al. 29 respectively.
Meta-analysis
Pooled prevalences and a corresponding forest plot are featured in Figure 3 . An overall motor delay, based on Black squares denote the reported prevalence of each study and the horizontal line represents the 95% confidence interval (CI 2 =88.53, p<0.001) were more common than moderate-to-severe motor delays (8.6%, 95% CI 6.0-12.1, I 2 =84.77, p<0.001; Fig. 3) .
At preschool age, a pooled prevalence of 36.0% (95% CI 30.2-42.3) was estimated for motor delay, established with the M-ABC (Table I) .
Subgroup analysis
Subgroup analyses based on the results of developmental tests are presented in Tables II-IV 
=88.79).
Country income, geographical region, and age at followup were identified as significant moderators of prevalence variability (p<0.05). On the other hand, the variability in prevalence estimates was not explained by follow-up rate and sample size (p>0.05).
Stratification by outcome measure (see Table IV ) showed that studies using the BSID-II had significantly (p=0.010) higher prevalence rates than studies using the Bayley-III, when using the same cut-off values.
General developmental quotient
Some developmental scales only provide an overall general developmental quotient, such as the Griffith's developmental scales, which was used in three studies, 25, 29, 37 and the Brunet-L ezine test used in the study of Perivier et al. 40 The estimated pooled prevalence for a general developmental quotient less than 1SD is 11.2% (I 2 =96.30, p<0.001) and is reported in Table IV . The 95% prediction interval ranged from 4.7% to 24.6%, reflecting the between-study heterogeneity.
CP Prevalences
In total, 25 of the included studies reported prevalences of CP. [20] [21] [22] [23] [24] 26, [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [42] [43] [44] [45] [46] [47] 49 Only six studies made a distinction between mild and moderate-to-severe CP, on the basis of 23, 32, 37, 38, 45, 46 As a consequence of the small number of articles reporting the degree of disability and the differences in classification (moderate-to-severe Gross Motor Function Classification System >2 or ≥2), no separated pooled prevalences were calculated. Neurological assessment was completed between 18 months and 3 years.
Three investigations found a CP prevalence lower than 1%, 20, 29, 47 while five others observed it to be more than 10%. 23, 24, 30, 33, 36 
Meta-analysis
The overall prevalence of CP in the 25 retrieved studies was 6.8% (95% CI 5.5-8.4, I 2 =76.1%, p<0.001; see Fig. 4 ).
Subgroup analysis and meta-regression
Significant differences (p<0.001) in the overall prevalence rates were documented according to the mean gestational age, being significant higher for infants born EPT (10.0%, 95% CI 8.1-12.2, I 2 =61.7, p=0.007) than for infants born VPT (4.5%, 95% CI 3.3-6.3, I 2 =57.4, p=0.003), and to the mean birthweight, being greater for ELBW infants (8.4%, 95% CI 6.6-10.7, I 2 =58.5, p=0.10) than for VLBW infants (4.2%, 95% CI 2.9-6.2, I 2 =62.2, p=0.002). The pooled differences in prevalence rates following the possible comparisons within studies were all non-significant (p<0.05) except for sample size (p=0.003) ( Table III) .
The results of random-effects meta-regression analyses that assessed the relationship between the selected covariates and the observed prevalences in each single study are presented in Figures 5 and 6 . There was a statistically significant linear trend that explained prevalence variation by mean birthweight and mean gestational age (p<0.001) with 33% and 35% respectively, of variance accounted for.
DISCUSSION
Main findings
This systematic review and meta-analysis was performed to supply an overview of separate prevalences of CP, as well as motor and cognitive delays in VPT and VLBW infants born in the past decade, and to evaluate the influence of gestational age and VLBW on these prevalences. Most of the included studies assessed motor and cognitive development near the age of 2 years corrected age. At this age, there is still a high proportion of parents motivated to attend follow-up visits and this is also the age where neurological problems can be reliably detected and most children with CP are diagnosed. 50 Herein, it was estimated that 20.6% (95% CI 13.9-29.4) and 16.9% (95% CI 10.4-26.3) of VPT or VLBW infants respectively, developed a certain degree of motor or cognitive delay, on the basis of developmental scales at approximately 2 years corrected age. As expected, mild motor or cognitive delays were more frequent than moderate-tosevere delays (18.0% vs 8.6% and 14.3% vs 8.2% respectively).
Contrary to the definition of motor or cognitive delay, which varied considerably between articles, CP is a clearly defined criterion used as a touchstone for neurodevelopmental outcomes after preterm births and the quality of neonatal care. The overall estimated pooled prevalences for CP was 6.8% (95% CI 5.5-8.4) for all included articles. Since the heterogeneity of the articles was substantial (I 2 >50), the specific rates should be interpreted with care. A secondary objective of this study was to perform meta-regression to discern potential associations between the prevalence of CP, as well as motor and cognitive delays and mean birthweight and gestational age. Although overall prevalences of CP along with motor and cognitive delays were higher in ELBW infants than VLBW infants, this variability was only statically significant for CP (p<0.001) and motor delays (p=0.012). On the other hand, the subgroup analyses clearly indicated that the overall prevalence of CP and motor and cognitive delays rose with decreasing gestational age. However, this was only statistically significant for CP (p<0.001). These findings are in line with the results of a considerable number of studies where EPT and ELBW infants exhibited greater neurodevelopmental impairment than their older peers. 8, 14, 51, 52 As the prevalence of CP was elevated with decreasing gestational age 7 and more infants born EPT survived to discharge, this could be proportionally the most concerning group. In this systematic review, three of the included articles had a mean gestational age of less than 26 weeks in their cohort, 24, 33, 34 which also included infants born at 22 to 23 weeks' gestation and reported prevalences varying between 9.4% and 14.4%. In total, the overall pooled prevalence rate of CP in EPT was 10.0% (95% CI 8.1-12.2). Himpens et al. 7 reported a weighted prevalence of 14.4% in infants born EPT, on the basis of all articles with a birth year earlier than 2006. An update of this meta-analysis by Oskoui et al. 15 included articles from 1985 until 2011 and showed that the overall rate remained constant. As such, our meta-analysis, which only included recent articles, could verify the decreasing trend of CP over recent years in infants born EPT as a direct consequence of improved neonatal care. [53] [54] [55] [56] Only five articles fulfilling our inclusion criteria reported longer-term outcomes up to the age of 6 years. Large differences in prevalences were seen between articles reporting motor delays based on developmental scales, such as the BSID-II and Bayley-III tests, and motor tests such as the M-ABC. Motor delays assessed by those developmental scales were estimated to be 20.6% (95% CI 13.9-29.4) and rose to between 34% and 40% of motor delays when evaluated with the M-ABC at a preschool age. 27, 29 This corresponds to the study of Spittle et al., 57 which concluded that the Bayley-III underestimates later rates of motor performance delays evaluated with the M-ABC. This could be understood by the fact that the Bayley-III assesses current levels of motor development rather than basic milestones whereas the M-ABC focuses on specific motor function tasks in various categories (e.g. manual dexterity, aiming and catching, balance tasks). The previous literature has suggested that motor milestones could be more easily attained than advanced motor skills. 58 The same underestimation with the BSID-II was observed for later cognitive delays. 59 In accordance with this, we found that the pooled prevalences of moderate-tosevere cognitive delay evaluated with the BSID-II and Bayley-III were considerably lower than moderate-to-severe delay determined with the Wechsler Preschool and Primary Scale of Intelligence Test, Third Edition (8.2%, 95% CI 5.5-12.0 vs 14.7%, 95% CI 10.9-19.5).
It seems that as VPT and VLBW infants get older, more cognitive and motor delays become apparent as a result of increasing functional demands in daily life and school activities and because of the use of more specific functionrelated assessment tools instead of developmental outcome measurements. Therefore the results of developmental tests performed before or around 2 years of age should be treated with caution as the predictive value for later motor or cognitive delays is limited. 60 To our knowledge, no similar previously unified data on separate motor or cognitive outcome prevalences in VPT or VLBW infants exist. Consequently, no possible evolution in time can be reported.
Study strengths and limitations
The major strength of this systematic review is that a literature search was performed in four different databases to identify all relevant articles. Articles were included on the basis of birthweight and gestational age, which may have caused more heterogeneity between studies but ensured that more pertinent publications were included. Certain groups within the preterm population are at greater risk of developing neurodevelopmental delays; therefore only sequential total cohort studies of VPT and/or VLBW infants were included, which reduced sampling bias. Additionally, because the sample size was set at a minimum of 50 infants, less representative studies were left out. This systematic review also had several limitations that need to be considered when interpreting our findings. As our review featured clinically and methodologically very diverse studies, it is not surprising that high heterogeneity (I 2 >75) was found for each individual outcome. This heterogeneity could have arisen from many different factors such as inclusion and exclusion criteria, length of follow-up, outcome measures used, etc. An example worth mentioning in this regard is the fact that just a few studies excluded infants with congenital malformations and genetic disorders. Some of those disorders could be associated with an increased risk of an adverse neurodevelopmental outcome, skewing the results towards higher prevalences of neurodevelopmental delay.
Several other sources of heterogeneity were explored into more detail, although this could never explain the entirety of the variance in the outcomes.
First, our review featured articles from all over the world, varying between low-and high-income countries and representative of important differences in religions, health systems, and norms surrounding active neonatology care. Most of the included articles originated from highincome countries where, in general, the prevalence of preterm infants was lower and the survival rate was higher. 1 Upper-middle-income countries reported significant (p<0.001) higher pooled prevalences of cognitive and motor delays than high-income countries. Stratification by region resulted in a significant variance for motor and cognitive delays (p<0.001). The reported prevalences were systematically the lowest in Europe and the highest in South America for cognitive delay, and North America and Africa for motor delay. No consistent results could be determined for income level and geographical region with respect to the prevalence of CP. Nevertheless, the number of studies or the sample size, in particular covariate subgroups, may be too sparse to arrive at robust conclusions.
Second, different outcome measurements and cut-off values were used, creating a serious challenge for this review in terms of cataloguing all outcome data into mildto-severe developmental delays. Even with the most widely used assessment tool, the BSID, inequity is often observed between the Second and Third Editions. Recent studies have reported higher scores for the Bayley-III than the BSID-II. 13, 61 Consequently, fewer infants were classified as moderately and severely impaired. Our results were consistent with these observations. It was found that pooled prevalences for moderate-to-severe motor and cognitive delays were higher when evaluated using the BSID-II than the Bayley-III, while the opposite was observed within the mild category. It is unclear whether the BSID-II underestimates or the Bayley-III overestimates development. To correct for this, it is advised to increase the cutoff values for the Bayley-III. 62 Only one study followed this advice and applied higher cut-off values for the Bayley-III, specifically composite scores of 80 and 65 instead of the 70 and 55 values generally used respectively. 41 This could explain why this study exhibited the highest prevalence of all the included studies on the subscales of motor and cognitive delays of the Bayley-III. Moreover, as described in a recent systematic review of the cross-cultural validity of assessment tools, the use of standardized norms should be used and interpreted with caution across varying cultures versus the initial samples. 63 For example, one included study was based on an Australian sample, 37 and used standardized American Bayley-III norms, although it is suggested that this would considerably underestimate developmental delays. 64 Third, the follow-up rate and sample size varied considerably between the studies. The mean follow-up rate was 77.7%, meaning that nearly one out of five infants was not seen at follow-up. Furthermore, two of the 28 articles reporting the number of eligible infants for follow-up had a follow-up rate of less than 50%. 22, 28 However, subgroup analyses based on the percentage of eligible infants that had follow-up were not statistically different for CP or motor and cognitive delays (p>0.005). Only the prevalence of CP was significantly influenced by the sample size (p=0.003), but no linear trend could be observed. Of all included articles, only 12 reported information about statistics between the infants followed up and the groups lost to follow-up. Six articles found no significant differences in neonatal characteristics, 20, 28, 29, 32, 37, 47 and one reported no difference in maternal characteristics. 32 In contrast, six articles noted significant differences between both groups. 24, 25, 29, [38] [39] [40] Infants included in the follow-up had significantly (p<0.05) lower mean birthweight 25, 29, 38 and gestational age, 25, 38, 40 and were more severely ill (days on mechanical ventilation, 25, 29 sepsis, 25, 29, 38 infection, 24, 40 bronchopulmonary dysplasia, 25, 39 chorioamnionitis, 24 chronic lung disease, 38 and inferior neuromotor examination at discharge). 40 Two studies observed differences in maternal characteristics. 24, 39 Delmas et al. 24 found non-significant differences between both groups with respect to higher maternal education (60% in the follow-up group and 35.3% for the lost-to-follow-up group, p=0.074); and in the study of Patra et al., 39 mothers were slightly younger in the lost-to-follow-up group (not significant). One investigation noted that, in the follow-up group, significantly more parents living in metropolitan areas were represented (p=0.02) compared with parents living in rural areas. 38 This could validate the hypothesis that infants with no or mild disabilities may be more likely to be lost to follow-up as parents determine there is less of a benefit from returning for it. Further, this could potentially have biased the results towards a greater prevalence of more severe delays.
Implications for future research
In line with a recent paper, 65 this systematic review has highlighted the strong need for uniformization of the used assessment tools and cut-off values to be able to compare studies more accurately. Recent large epidemiological studies such as EXPRESS, 66 EPICure, 33 and EPI-PAGE 67 have demonstrated how this is necessary to reach solid conclusions. Finally, more long-term followup is required at preschool ages, since other difficulties can be observed, such as visual-motor integration or coordination problems. Logit event rate 
CONCLUSION
To our knowledge, this is the first systematic review and meta-analysis to separately demarcate the prevalence of both motor and of cognitive delays in VPT or VLBW infants born over the past decade. Even though neonatal intensive care has improved over the previous few decades, the data from this meta-analysis suggest that, overall, nearly one out of six and one out of five VPT or VLBW infants had a cognitive or motor delay respectively, assessed with developmental scales at approximately 2 years corrected age and roughly one out of fifteen developed CP. Decreasing birthweight and gestational age led to higher prevalences of CP, as well as motor and cognitive delays. It was also shown that overall prevalences of CP diminished over the years in infants born EPT. As a result of the notable heterogeneity between the articles and the wide confidence intervals, the results should be interpreted with care.
